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This paper examines the robustness of Deaton’s widely used method for estimating consumer 
responses.  While  unit  values,  ratios  of  expenditures  to  quantities  purchased,  are  often 
employed in demand analysis as proxies for missing market prices, Deaton argues bias is 
likely to result as a consequence of both quality effects and measurement error. Hence he 
proposes a procedure that corrects the bias and enables price elasticities to be obtained in 
the absence of explicit price information. Given the availability of market price data and unit 
values in Vietnam, this paper estimates a food demand system and investigates the usefulness 
of Deaton’s method. It  also takes the analysis a step further to the existing literature by 
computing the welfare impact of price changes to see how Deaton’s method performs in this 
context. The results demonstrate that Deaton’s method generates materially different price 
elasticities from those estimated with market prices. However, it produces relatively similar 
results for the welfare analysis. Deaton’s procedure therefore appears to be valid in welfare 
analysis  at  least  in  the  case  of  Vietnam,  but  the  findings  also  indicate  that  its  use  by 
policymakers should carry a strong health warning. 
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1.  Introduction 
 
The poverty impact of trade liberalisation has been one of the most controversial issues in 
development economics today. However, there has been limited empirical research on how 
trade shocks are transmitted to poverty at the household level (Winters et al., 2004). One 
possible effect of trade reforms on poverty is through price changes following, for instance, a 
devaluation  of  the  local  currency  and  a  reduction  or  elimination  of  tariff  and  non-tariff 
barriers. These changes, in turn, affect the level of household living standards measured in 
terms of consumption expenditures (Winters, 2002). The poverty implication of such price 
effects can be significant, particularly when price changes take place in the agricultural sector. 
In  the  case  of  Vietnam,  the  domestic  price  of  rice,  one  of  Vietnam’s  leading  export 
commodities, increased during the 1990s in response to the trade reforms undertaken as part 
of the doi moi (renovation) policy (Benjamin and Brandt, 2004; Niimi et al., 2004). The 
welfare implication of the rice price increase is likely to have been considerable given that 
rice  is  the  most  important  consumption  good  for  Vietnamese  households  –  on  average  it 
accounted for a 27% share in total household expenditure in 1992-93. The figure is even more 
striking for poor households
3 whose expenditure share of rice was 35% in the same year. 
 
The evaluation of welfare price effects requires a good understanding of how households 
respond to price changes. Such knowledge is also required for policymakers in designing 
effective tax or subsidy policies. In order to model consumer behaviour, however, accurate 
price information is essential. In the case of developed countries, this requirement is usually 
taken for granted. In contrast, the absence of price data in developing countries is widespread, 
                                                 
3 Poor households are defined as those whose per capita consumption expenditure is below the expenditure 
required to obtain a balanced diet of 2,100 calories per person per day, which is grossed up to cover non-food 
consumption expenditures. It is estimated to be 1.160 million Vietnamese dong for 1992-93 (World Bank, 1999).   3 
though it is often compensated by extensive household survey data that provide unit values, 
ratios  of  expenditures  to  quantities,  which  are  often  used  as  a  proxy  for  market  prices 
(Deaton, 1988). Yet Deaton (1988) argues that unit values cannot be a direct substitute for 
market prices in demand analysis because bias is likely to result as a consequence of both 
quality effects and measurement error. 
 
Nevertheless, Deaton (1988, 1990, 1997) recognises the usefulness of unit values that contain 
vital information on the spatial distribution of prices and derives a procedure for recovering 
such  information  from  unit  values  so  that  price  elasticities  can  still  be  estimated  in  the 
absence of market price data. His methodology has widely been applied to household survey 
data from various countries to estimate price elasticities (e.g. Stavrev and Kombourov, 1999; 
Friedman  and  Levinsohn,  2002;  Nicita,  2004b).  There  is,  however,  very  little  work  that 
examines whether Deaton’s method allows us to obtain accurate estimates of the parameters 
of  a  demand  system.  If  it  fails  to  do  so,  not  only  are  the  estimates  of  price  elasticities 
incorrect, but also any subsequent welfare analysis of price changes may be misleading. 
 
The main objective of this paper is to assess the robustness of Deaton’s approach given the 
availability of both market price data and unit values in the case of Vietnam. It specifically 
asks whether Deaton’s method allows us to obtain the accurate estimates of the parameters of 
a demand system for price elasticities. It estimates a food demand system using market price 
data, unit values as a direct substitute for prices, and Deaton’s method. It then compares price 
elasticities that are computed using the parameters obtained from each approach. If it finds 
Deaton’s  method  generates  different  price  elasticities  from  those  estimated  with  market 
prices, it also aims to identify possible reasons why that is the case. Furthermore, this paper 
                                                                                                                                                          
All the summary statistics reported in this paper are based on the sample of 4,244 households that are employed 
for the estimation (see Section 5 for details) unless specified otherwise.   4 
evaluates the welfare impact of price changes based on the estimates from each method to 
determine how robust Deaton’s procedure is in welfare analysis, which has never been asked 
by the existing literature. 
 
The paper starts by discussing the potential problems associated with the use of unit values in 
demand  analysis  in  the  next  section.  Section  3  describes  Deaton’s  proposed  procedure. 
Section 4 reviews the existing work that investigates Deaton’s methodology. The data used in 
this paper are briefly described in Section 5. Section 6 specifies the demand models and 
variables employed. It also outlines how price elasticities are computed and welfare effects 
are  measured.  Section  7  reports  the  estimation  results  and  discusses  the  robustness  of 




2.  Potential Problems of Unit Values in Demand Analysis 
 
Although extensive household surveys are regularly conducted in many developing countries, 
these  surveys  rarely  collect  data  on  market  prices  (Deaton  and  Grosh,  2000).  In  some 
countries, the statistical office collects price data to construct consumer price indices, but they 
are usually available only at a geographically aggregated level. It is, in theory, possible to 
merge  these  price  data  with  household  surveys  by  linking  households  to  the  nearest  data 
collection centres (Deaton, 1997). Alderman (1988), for instance, estimates a demand system 
for Pakistani households using the 1979 Household Income and Expenditure Survey data that 
are matched with the available regional prices collected independently by the Federal Bureau 
of Statistics. Given that the data on retail prices were collected only for 12 urban centres, he   5 
recognises that the prices are likely to be for markets that do not necessarily correspond to 
those where the households make their purchases. To overcome this problem, he employs a 
fixed-effect approach to control for the unobserved village effects that account for some of the 
possible differences between unobserved village-specific prices and the collected urban prices 
(Alderman,  1988).  However,  Deaton  (1997)  argues  that  the  use  of  regional  prices  is  still 
unsatisfactory  since  they  provide  too  little  variation  for  estimating  household  responses 
precisely. It also does not allow the inclusion of regional dummies into the regression for taste 
variation (Deaton, 1997). 
 
The absence of price data at the household level is often compensated by the fact that in many 
surveys households are asked to report both expenditures and quantities they consume on a 
wide range of commodities. A common practice has therefore been to derive unit values as a 
ratio of expenditure to quantity and use them as a direct substitute for market prices (Deaton, 
1988). Timmer and Alderman (1979), Timmer (1981) and Pitt (1983), for example, all use 
unit values for the price variables in their estimation of price elasticities. The main advantage 
of using unit values is that there is no discrepancy between the price data and the goods that 
households purchase (Deaton and Grosh, 2000). Yet Deaton (1988) argues that there are a 
number of reasons why unit values cannot be treated as if they were market prices. Firstly, 
since commodities are usually subject to some degree of aggregation, unit values reflect the 
quality of different goods within the commodity group, which is chosen by households. One 
obvious consequence is that there is a risk of simultaneity bias in any attempt to use unit 
values to “explain” demand patterns. Moreover, this choice of quality may itself be affected 
by price and income as consumers alter both the quantity and quality of goods they buy in 
response to price or income changes. Prais and Houthakker (1955), for instance, show that 
there is a positive relationship between unit values and household income, which they refer to   6 
as the “quality elasticity”. Each unit value is thus likely to vary less than proportionately with 
its own price. Secondly, unit values are calculated by dividing expenditures by quantities, 
both of which are almost always measured with error. As a consequence, unit values are also 
bound to be contaminated by measurement error and spuriously negatively correlated with 
quantities (Deaton, 1988). 
 
While Deaton (1988) sheds some light on the potential problems associated with the use of 
unit values in demand analysis, he recognises the usefulness of unit values that contain vital 
information on the spatial distribution of prices and argues for the possibility of exploiting 




3.  Deaton’s Procedure  
 
Deaton  (1988,  1990,  1997)  has  developed  a  procedure  for  recovering  the  information  on 
spatial price variation from unit values so that price elasticities can be estimated even in the 
absence of market price data. He uses the fact that households are, in general, geographically 
clustered in surveys and assumes that all households within the same cluster face the same 
market  prices.  The  basic  idea  of  his  model  is  that,  based  on  the  assumption  of  no  price 
variation within each cluster, within-cluster variation in purchases and unit values is used to 
estimate  the  effects  of  incomes  and  household  characteristics  on  quantities  and  qualities. 
Within-cluster variation in unit values is also used to identify the influence of measurement 
error and to separate it out from genuine price variation. The demand system can then be 
estimated  on  the  basis  of  inter-cluster  variation  in  corrected  quantities  and  unit  values   7 
(Deaton, 1988). In this way, it is possible to treat market prices as unobservable variables in 
his methodology. 
 
Before  describing  the  estimation  procedure  of  Deaton’s  method,  a  number  of  its  key 
definitions need to be outlined. Deaton (1988) defines quality as a property of commodity 
aggregates. Based on this definition, if qihc denotes a vector of quantities of each item within 
the group i consumed by household h in cluster c, a group quantity index Qihc can be defined 
as: 
 
(1)    ihc i ihc q k Q × =  
 
where ki is a vector used to add the quantity of individual items in the group. Similarly, the 
price vector can be expressed as: 
 
(2)    0
i ic ic p p × p =   
 
where pic is a scalar homogeneous level of prices in the group and p
0
i is a reference price 
vector. As the subscripts tell us, the price level  pic varies only between clusters, i.e., not 
between households, while the reference price vector p
0
i is assumed to be constant across 
clusters. If group expenditure is denoted by xihc, which is pic￿qihc, the following identity can be 
drawn: 
 
(3)    ( ) ( ) ihc i ihc i ic ihc ihc i ihc ic ihc ihc ic ihc q k q p Q q k q p Q q p x × × p = × × = × = 0  
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where the term in brackets is the measure of quality denoted by xihc. In other words, quality 
can be defined as the value of a bundle of goods at fixed reference prices relative to its 
physical volume. From equation (3), unit value can be re-defined as the product of price and 
quality: 
 
(4)    ( ) ihc ic ihc i ihc i ic ihc ihc ihc q k q p Q x v x p = × × p = = 0  
 
Using  these  definitions,  Deaton’s  procedure  essentially  comprises  of  the  following  two 
equations: 
 
(5)   
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1 1
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where wihc is the budget share of good i of household h in cluster c, xhc is the household’s total 
expenditure, vihc is the calculated unit value, and zmhc is a vector of household characteristics, 
all of which are observed. However, we cannot observe prices pjc, the cluster fixed effects fic, 




ihc. The cluster fixed effects fic represent unobservable taste 
variation among different clusters, but they are shared by all households in each cluster and 
hence have no subscript h. In addition, fic must be uncorrelated with the unobservable prices 
so that price elasticities can be measured even when both variables are unobservable. The 
error term u
0
ihc incorporates the usual unobservables as well as any measurement error in the 
budget share. Consequently, it will be correlated with the error term u
1
ihc in the unit value 
equation (6) which includes measurement error in unit values (Deaton, 1990). 
   9 
As far as the unit value equation (6) is concerned, unlike the unobservable prices, unit values 
vary  among  households  as  each  household  chooses  different  qualities  within  the  same 
commodity group. These unit values are thus not identical to the prices, but are related to 
them by equation (6) whereby b
1
i is the elasticity of quality with respect to total expenditure. 
The matrix Y represents the response of unit values to prices which would be an identity 
matrix if unit values were equal to market prices up to measurement error (Deaton, 1990). 
Note that the unit value equation does not contain the cluster fixed effects. Apart from quality 
effects and measurement error, unit value is a direct indication of price. The introduction of 
an additional fixed effect in the unit value equation would break this link between prices and 
unit values. This would prevent unit values from giving any useful information about prices 
and remove any possibility of identification (Deaton, 1997). 
 
Based on these assumptions, the methodology proposed by  Deaton (1990) comprises two 




By postulating no price variation in the same cluster, within-cluster variation in purchase 
patterns and unit values is used to estimate total expenditure elasticities and quality effects. 
All the variables in both equations are demeaned by their cluster means and Ordinary Least 










ihc in equations (5) and (6):  
 
(7a)    ￿￿
Î
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Î
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where n is the total number of households in the survey, n
+
i is the number of households who 
report purchases of good i, C is the number of clusters, and k is the number of explanatory 
variables. Note that the budget share equation (5) includes all the households in the survey, 




The main task of the second stage is to use the between-cluster information in the data to 
estimate  the  price  responses.  Here  the  effects  of  total  expenditure  and  household 
characteristics obtained from the first-stage estimation are netted out, and cluster averages of 
the “corrected” budget shares and unit values are computed: 
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Superimposed tildes correspond to the estimates from the first-stage regressions and predicted 
values based on these estimates. As the number of observations in the first-stage regressions 
increases, the estimates converge to their true values, and 
0 ~
ic y  and 
1 ~
ic y also converge to the 
true cluster means which are respectively: 
   11 
(10)    ￿
=
+ + q + a =
1
0 0 0 ln
j
ic ic jc ij i ic u f p y  
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ic are the cluster means of the errors in equations (5) and (6). However, given 
that  the  cluster  size  in  household  surveys  is  typically  the  same  and  not  large,  although 
averaging over clusters will reduce the effects of the measurement error, it will not eliminate 
the bias. Both the covariance and variance must therefore be corrected appropriately. This can 
be done by the use of a standard errors-in-variable estimator. 
 
By the definition of OLS, the between-cluster estimation of equations (10) and (11) would be 
BOLS=S
 –1R where S is the variance-covariance matrix of y
1





ic. Yet S is likely to overestimate the variance-covariance matrix of true prices 
because it includes the effects of the measurement error in (6). R is similarly contaminated by 
any  covariance  in  the  measurement  error  between  the  two  equations  (5)  and  (6).  The 
situations can be illustrated as: 
 
(12a)   
1 -
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(12b)   
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- n D C N
1 1 1 ) ( plim .  D(.)  is  an  operator  that  converts  the  vector  argument  into  a 
diagonal matrix. The matrices W and C are the variance-covariance matrices for u’s. After 
removing the effects of the measurement error, the correct estimator is:   12 
 
(13)    ( ) ( )
1 1 1 ~ ~ ~ ~ ~ ~ ~ - - -
+ C - W - = N R N S B  
 
where the tildes for S and R indicate that the matrices are evaluated using the estimates from 
(8) and (9), and for W and C they are the estimates from (7). Finally, the probability limit of 
the matrix B is: 
 
(14)    Q¢ Y¢ = =
-1 ) (
~
plim B B  
 
It should be noted that what is estimated is still not the matrix of price responses Q, but a 
matrix that is still contaminated by the quality effects through Y. Hence the effect of price on 
budget share has to be extracted from the ratio (14). This can be done with the theory linking 
the price elasticity of quality to the usual price and total expenditure elasticities proposed by 
Deaton (1988), which is based on the assumption of weak separability. This is described in 
detail in Appendix I. Following this, the matrix Y of the price elasticities of the unit value or 
the parameter yij in (6) can be defined as:  
 
(15)    i ij i ij ij e e b + d = y
1  
 
where dij is the Kronecker delta that is unity if i = j and zero otherwise, b
1
i is the quality 
elasticity from equation (6), eij is the price elasticity of quantity, and ei is the total expenditure 
elasticity. These expenditure and price elasticities of quantities can be computed using the 
following formulae expressed in matrix notation: 
   13 
(16)    ( )
1 0 1 w D e
- b + b - i =    (expenditure elasticities) 
(17)    ( ) Q + Y - =
-1 w D E     (price elasticities) 
 
where e is the vector of total expenditure elasticities and E is the matrix of price elasticities.  
 
 
4.  Literature Review 
 
Deaton’s  (1988,  1990,  1997)  work  provides  something  of  a  breakthrough  in  the  demand 
analysis of developing economies for which appropriate price information is often missing. 
For  instance,  there  have  been  a  number  of  studies  (e.g.  Stavrev  and  Kambourov,  1999; 
Friedman and Levinsohn, 2002; and Nicita, 2004b) that exploit Deaton’s procedure in the 
estimation of price elasticities. Nevertheless, to the author’s knowledge, there have been only 
two studies to date that test Deaton’s approach, presumably due to the lack of market price 
data.  In  an  unpublished  paper,  Brubakk  (1997)  compares  price  elasticities  estimated  by 
Deaton’s method with those calculated with market price data using a Norwegian data set. He 
first estimates a demand system of five commodities using Deaton’s procedure (i.e., estimates 
equations (5) and (6)) and re-estimates it by applying the observed price data to Deaton’s 
method. Given that an identification problem arises from the presence of both the cluster 
fixed effects and cluster-specific prices in the budget share equation, he defines the cluster 
fixed effects as a function of some variables such as seasonality and population density that 
are likely to explain inter-cluster differences.  
 
Brubakk  (1997)  concludes  that  these  two  approaches  produce  quite  different  results.  He 
points out that some of the assumptions made in Deaton’s method may not be valid and thus   14 
account  for  some  of  the  differences  in  the  estimates.  For  instance,  he  argues  that  the 
assumption of no correlation between prices and the cluster fixed effects might be unrealistic, 
particularly if the fixed effects represent among other things seasonal effects (Brubakk, 1997). 
The  inclusion  of  the  fixed  effects  in  Deaton’s  budget  share  equations  allows  households 
within each cluster to share an idiosyncratic cluster effect representing shared factors that 
influence  their  demand  behaviour  (e.g.  taste  and  weather).  This  in  effect  allows  arbitrary 
patterns of spatial correlations in consumption patterns (Deaton, 1990). While these fixed 
effects are permitted to be correlated with the exogenous variables, especially expenditures,
4 
they cannot be correlated with market prices as the correlation introduces an identification 
problem. It should be noted, though, that the consistency of the estimates is unaffected by this 
potential correlation as such a correlation would only affect the efficiency of the estimates. 
However, this might partly explain the imprecision of the estimates in Brubakk’s analysis 
even for those estimated with market price data. 
 
Similarly, Gibson and Rozelle (2002) use the 1995-96 Papua New Guinea Household Survey 
to carry out an experiment which was designed to test alternative ways for collecting price 
data. They use three ways to obtain information on prices: (1) from the household survey data 
as unit values, (2) from a market price survey conducted in each cluster along with the survey, 
and (3) from the “opinions” of household respondents who were shown pictures of various 
items during the survey and asked to report the local price for the product illustrated in the 
picture (“picture prices”). Their demand system consists of sweet potato, banana, rice and 
other goods, and they estimate it using a “share-log” functional form (Deaton, 1989) in which 
they employ market prices, unit values and picture prices respectively. They also estimate the 
demand system using Deaton’s procedure. The price elasticities estimated with market prices 
                                                 
4 Deaton argues that “it is this feature that rules out the  use of a “random” effect for each cluster and the 
associated error components model” (1990: 287).   15 
are regarded as the benchmark against which those estimated with unit values and picture 
prices  are  compared  respectively.  A  comparison  shows  that  even  with  the  application  of 
Deaton’s procedure the use of unit values leads to biased estimates of price elasticities, while 
the picture price series generate estimates with least deviation from the estimates based on 
market prices. 
 
Both studies highlight a potential weakness in Deaton’s procedure. Nonetheless, it cannot be 
said  that  the  analyses  of  Brubakk  and  Gibson  and  Rozelle  are  entirely  satisfactory.  For 
example,  the  price  elasticities  are  poorly  determined  with  both  prices  and  unit  values  in 
Brubakk  (1997),  which  implies  that  they  are  too  imprecisely  determined  to  make  a 
worthwhile comparison. The way he defines the cluster fixed effects is also questionable as 
there are potentially many other factors that can explain inter-cluster differences. Moreover, 
Gibson and Rozelle (2002) estimate the demand system for a relatively homogeneous set of 
commodities.  On  the  one  hand,  Gibson  and  Rozelle’s  demand  system  with  homogeneous 
goods might not be suitable to test Deaton’s method as it is designed to deal with the quality 
issues arising from the heterogeneity of commodity groups. On the other hand, it could also 
be argued that the use of homogenous goods provides a good basis for testing the robustness 
of Deaton’s procedure. Gibson and Rozelle (2002) demonstrate that even with these relatively 
homogeneous  goods,  Deaton’s  procedure  generates  the  estimates  that  were  different  from 
those obtained with market price data. This might be an indication that the measurement error 
introduces a more serious problem than the quality effects. 
 
Given the limitations noted by the existing studies on Deaton’s method, the main aim of this 
paper is to interrogate the issue further with data drawn from Vietnam and thus add to the 
small existing literature that seeks to evaluate the robustness of Deaton’s methodology. It also   16 
aims  to  identify  the  possible  explanations  for  the  unsatisfactory  performance  of  Deaton’s 
approach.  In  addition,  in  focusing  on  Vietnam,  we  also  hope  to  obtain  insights  into  the 
magnitude of elasticities that have a strong policy content and compare welfare effects across 
the different procedures. 
 
 
5.  Data Description
5 
 
The data used in this paper are taken from the two waves of the Vietnam Living Standards 
Surveys (VLSS) that were conducted in 1992-93 and 1997-98.
6 Both surveys are nationally 
representative. The number of households surveyed in 1992-93 and 1997-98 were 4,800 and 
6,000 respectively. Over 4,300 households were common to both surveys and these comprise 
the units of observations used in this present analysis. Both surveys are rich in data for the 
analysis of poverty and other microeconomic issues. During the course of the 1992-93 and 
1997-98 VLSS, commune questionnaires were also conducted in rural areas. Among other 
information, price data were collected by these commune questionnaires (also in urban areas 
in 1997-98). 
 
Market Price Data 
 
Although price data were collected only for the rural sector (120 communes) in 1992-93, a set 
of price data is also available for urban areas (30 communes). These urban market prices were 
collected by the General Statistical Office (GSO) for the purpose of the construction of price 
                                                 
5 For detailed information on the data collection, see World Bank (2000, 2001). 
6 These  surveys  were  conducted  by  the  General  Statistical  Office  (GSO)  and  the  Ministry  of  Planning  and 
Investment  with  financial  assistance  from  the  United  Nations  Development  Programme  (UNDP)  and  the 
Swedish International Development Agency (SIDA) and technical assistance from the World Bank.   17 
indices.  An  effort  was  made  to  collect  urban  prices  at  the  same  time  as  the  survey  was 
conducted for each urban commune. These prices are thus claimed to be comparable with 
rural  prices  in  terms  of  timing  and  values  (World  Bank,  2000).  The  commune  price 
questionnaires  were  conducted  both  in  the  urban  and  rural  sectors  in  1997-98  (194 
communes). 
 
It should be pointed out that the price data were collected by the team supervisor in 1992-93 
and by the anthropometrist in 1997-98, neither of whom was a local. Furthermore, given that 
the price questionnaires did not necessarily involve actual purchase of goods, the price quoted 
may not have been the true prices in the locality.
7 Unfortunately, there is no way to overcome 
the potential problem and in this paper these commune prices are assumed to be the “true” 




Information  on  food  consumption  expenditures  was  obtained  separately  for  holiday  and 
regular expenses in the VLSS. The main reason for separating holiday expenses from regular 
expenses  is  to  take  into  account  the  fact  that  spending  patterns  during  the  Tet  holiday 
significantly differ from the usual, involving much higher expenditures (World Bank, 2000). 
Since the main aim of this exercise is to analyse how households respond to price changes on 
a daily basis, holiday expenses are excluded all together from this demand analysis. The data 
on consumption expenditures were collected for 45 food items in both years, which include 
the consumption of purchased goods as well as home production. The consumption value of 
home production was provided by households as the value to be paid if it had to be purchased 
                                                 
7 This is one of the problems that Deaton and Grosh (2000) point out concerning price data collection in the 
Living Standard Measurement Surveys (LSMS) such as the VLSS.   18 
in the market. There are a number of households who do not report the value or quantity of 
their purchases, while they claim to have purchased a certain item from the market. Such 
households are excluded from the sample. Moreover, in the case of the VLSS a variable-recall 
procedure was undertaken whereby respondents were asked to provide information on the 
purchase  frequency  for  each  item.  Those  households  with  missing  purchase  frequency 
information are also eliminated. In sum, the total number of the households referred in this 
paper is 4,244. 
 
 
6.  Model Specification 
 
In  order  to  examine  the  robustness  of  Deaton’s  methodology,  the  Almost  Ideal  Demand 
System (AIDS) developed by Deaton and Muellbauer (1980b) is estimated using the VLSS 
data. One of the AIDS’ desirable properties is that it is a flexible representation of an arbitrary 
demand system which, in turn, generates an approximation to any arbitrary indirect utility 
function. It is also free from the restrictive assumption of homotheticity, which allows the 
model to capture the differences in the bundle of consumption among different income groups. 
Other  reasons  for  its  popularity  include  its  tractability  and  the  fact  that  it  allows  us  to 
overcome the aggregation problem.
8 To make the estimation simpler, the linear approximation 
of the AIDS model with the Stone price index (i.e., equation (18) below) is employed for all 
the specifications in this paper.
9 
 
Table  1  summarises  the  models  to  be  estimated.  Model  A  is  our  basic  model  whereby 
                                                 
8 See Deaton and Muellbauer (1980b) for details. 
9 Although the Stone price index only approximates the true value of the price index of the non-linear AIDS 
(Deaton and Muellbauer, 1980b), given the great complication of Deaton’s methodology, it is desirable to keep 
the estimation as simple as possible.   19 
observable market prices are used for the estimation, while Models Bh and Bc are based on a 
direct substitution of unit values for market prices. Model C follows Deaton’s method. 
 
Table 1: List of Models 
Model  Equations  Market prices/Unit values  Estimation methods 
A  (18)  Market prices  OLS 
Bh  (18)  Household-specific unit values (UV2)  OLS 
Bc  (18)  Commune mean unit values (UV3)  OLS 
C  (19a) (19b)  Household-specific unit values (UV1)  Stage 1: OLS 
Stage2: Errors-in-variable estimation 
 
The basic model, Model A, is estimated on the basis of market price data. Equation (18) is a 
linear approximation of the AIDS in which wihc is the budget share of good i of household h in 
commune c, xhc is the household’s per capita food consumption expenditure, Zmhc is a vector 
of household characteristics, pjc is the price of good j observed in commune c, ai, bi, gim and 
qij are parameters to be estimated, and uihc is an idiosyncratic error term. P
*
c is the Stone price 
index, which allows us to linearise the AIDS.  
 
Model A  (Basic Model) 
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By assuming weak separability between food and non-food  goods, the demand system is 
estimated for food only, which consists of 10 categories as listed in Table 2. Note that the 
price variables do not have subscript h as they are assumed to be invariant within the same 
commune. Similarly, the Stone price index P
*
c is constructed using the commune average of 
budget  shares,  and  thus  does  not  vary  within  communes  either.  The  restrictions  for  the 
demand system implied by neo-classical consumer theory, namely adding-up, homogeneity   20 
and symmetry, can be imposed on the parameters of the model. The adding-up property is met 
by estimating only nine budget share equations and deducing the parameters for the 10th 
category from the estimates. The homogeneity condition is met by treating the price of the 
other food category as a numéraire and setting its price to unity. Slutsky symmetry could be 
satisfied by estimating these demand equations simultaneously on the basis of the Seemingly 
Unrelated  Regression  Estimator  (SURE)  procedure.  However,  because  the  symmetry 
restriction cannot be imposed in a straightforward way in the case of Deaton’s procedure that 
would involve the imposition of non-linear restriction (see below), the symmetry restriction is 
not imposed on the demand system for this comparative exercise. Hence equation (18) is 
estimated  for  each  commodity  by  OLS.  This  also  applies  to  Models  Bh  and  Bc  where 
estimation is based on a direct substitution of unit values for market prices. Models Bh and Bc 
are thus the same as Model A except for the “price” variables. The main purpose of estimating 
Model Bc with commune mean unit values is to see whether working with the commune 
averages  helps  to  reduce  measurement  error  and  hence  coefficient  bias  for  the  price 
parameters. 
 
Model C (Deaton’s Method) 
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Model  C  follows  Deaton’s  procedure  consisting  of  equations  (19a)  and  (19b).  The  main 
differences from Models A, Bh and Bc are that the price variables lnpjc are not observable in 
Model C and the specification consists of the unit value equation (19b) in addition to the   21 
budget  share  equation  (19a).  They  are  similar  to  equations  (5)  and  (6)  and  the  same 
assumptions  and  estimation  procedure  outlined  in  Section  3  apply  here.  In  the  present 
exercise, though, Model C adopts the AIDS demand system for the budget share equations to 
be consistent with Models A, Bh and Bc. Consequently, if we substitute the Stone price index 
into the budget share equation (19a), we obtain: 
 




0 0 0 ln ln ihc ic
j
jc jc i ij
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Note  that  given  that  the  price  variables  are  unobservable,  the  Stone  price  index  is  also 
unobservable. Therefore in order to impose the restrictions, they have to be imposed on the 
matrix Q instead of Q
*, whose elements are: 
 
(20)    jc i ij ij w 0 * b - q = q   ￿  i.e.  jc i ij ij w 0 * b + q = q  
 
The adding-up and homogeneity  conditions are  easily met in the same  way  for the other 
models as described above. However, the Slutsky symmetry restriction needs to be imposed 
by: 
 
(21)    ,
* *
ji ij q = q  or equivalently,  ic j ji jc i ij w w
0 0 b + q = b + q  
 
which would require the imposition of non-linear restriction on the matrix B expressed by 
equation (14). Furthermore, in order to estimate the elasticities for the other food category, it 
is  necessary  to  assume  some  plausible  quality  elasticity  which  cannot  be  deduced  by  the 
restrictions alone (Deaton, 1997). Hence the unconstrained version of Models Bh, Bc and C   22 
are estimated and their results are compared with those generated by the unconstrained Model 
A to examine the robustness of Deaton’s method.  
 
Dependent and Explanatory Variables 
 
All the specified models consist of 10 food categories as shown in Table 2. As noted in the 
previous section, the VLSS contains data on consumption expenditures for 45 food items and 
they are aggregated into 10 different commodity groups. The budget shares, the dependent 
variables for equations (18) and (19a), are the shares of consumption expenditure of each 
commodity  group  in  total  food  consumption  expenditure.  Note  that  households  with  zero 
budget shares are included because we want to find out the total demand response, of both 
consumers and non-consumers, to price changes. 
   23 
Table 2: Dependent Variables (budget shares) 
Group  Component  1992-93  1997-98 
    Mean  S.D.  Mean  S.D. 
Rice  Ordinary rice 
Sticky rice 
0.470  0.190  0.409  0.161 
Staple  Corn/Maize 
Barley, malt, millet and kaoliang 
Bread, wheat or wheat flour 
Wheat/egg (dry) noodles 
Rice noodles 
Arrow root noodles 
Cassava 
Sweet and ordinary potatoes 
0.052  0.062  0.040  0.044 
Meat  Pork 
Beef and buffalo 
Chicken 
Duck and other poultry 
Other meat 
Processed meat 
0.117  0.095  0.152  0.090 
Fish  Fresh fish, shrimp 
Dried and processed fish and shrimp 
Other seafood 
0.099  0.088  0.094  0.067 




Peanuts, sesame seeds 
Beans 
Other vegetables 
0.058  0.037  0.058  0.035 




0.023  0.028  0.029  0.028 
Sugar  Sugar, molasses  0.011  0.015  0.014  0.013 
Spice  Salt 
Fish sauce and dipping sauce 
MSG 
0.051  0.036  0.041  0.021 
Dairy  Chicken or duck eggs 
Milk and other milk products 
0.012  0.022  0.017  0.025 
Other Food  Lard, cooking oil 
Cake, candy, candied fruit 




Food and drink away from home 
Other 
0.107  0.115  0.146  0.124 
Source: Calculations based on the VLSS. 
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Table 3: Explanatory Variables (except price variables) 
  1992-93  1997-98 
  Mean  S.D.  Mean  S.D. 
         
Expenditure variable         
Log of per capita total food consumption expenditure  6.417  0.505  7.132  0.445 
         
Geographical variables         
Dummy variable for urban sector  0.188  0.391  0.201  0.401 
         
Dummy variable for Northern Uplands  0.160  0.367  0.173  0.379 
Dummy variable for Red River Delta  0.239  0.427  0.226  0.418 
(North Central)         
Dummy variable for Central Coast  0.115  0.319  0.115  0.319 
Dummy variable for Central Highlands  0.027  0.162  0.027  0.162 
Dummy variable for South East  0.112  0.315  0.112  0.315 
Dummy variable for Mekong River Delta  0.205  0.403  0.205  0.403 
         
Demographic variables         
Log of household size  1.518  0.466  1.462  0.481 
Ratio of males age 65+  0.029  0.098  0.041  0.122 
Ratio of males age 18-64  0.238  0.155  0.245  0.165 
Ratio of females age 60+  0.067  0.157  0.090  0.191 
(Ratio of females age 18-59)         
Ratio of children age 12-17  0.123  0.159  0.265  0.169 
Ratio of children age 6-11  0.143  0.164  0.144  0.160 
Ratio of children age 5 or less  0.138  0.166  0.131  0.131 
Dummy variable for ethnic minority (non-Kinh)  0.145  0.352  0.144  0.352 
Dummy variable for female-headed households  0.260  0.439  0.272  0.445 
Dummy variable for farm households  0.711  0.453  0.633  0.482 
         
Seasonality         
(Interviewed 1st quarter)         
Interviewed 2nd quarter  0.154  0.361  0.307  0.461 
Interviewed 3rd quarter  0.306  0.461  0.284  0.451 
Interviewed 4th quarter  0.272  0.445  0.263  0.440 
Source: Calculations based on the VLSS. 
 
Table 3 exhibits a list of all the explanatory variables except the price variables. They include 
urban and regional dummies, the logarithm of per capita food consumption expenditure and of 
household size, ratios of the number of household members of various age and gender groups 
to household size and the dummy variables for female headed households, ethnic minorities 
(non-Kinh), farm households and seasonality based on the date of the interview. 
 
 
   25
Table 4: Price Variables (‘000 dong per kilogram) 
1992-93 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Market Prices  1.812 (0.251)  6.766 (2.557)  13.041 (2.586)  9.057 (3.758)  2.302 (0.932)  2.769 (1.133)  4.678 (0.850)  11.385 (2.747)  12.033 (1.948) 
UV1  1.886 (0.309)  6.094 (3.710)  12.005 (2.966)  6.438 (2.611)  1.893 (1.445)  2.249 (1.381)  4.111 (0.984)  12.405 (4.828)  11.571 (3.327) 
UV2  1.883 (0.300)  6.001 (3.291)  12.040 (2.908)  6.388 (2.417)  1.890 (1.394)  2.136 (1.117)  4.070 (0.920)  12.403 (4.824)  11.226 (2.672) 
UV3  1.838 (0.213)  6.362 (2.328)  12.022 (2.318)  6.388 (1.605)  1.991 (0.861)  2.222 (0.775)  4.070 (0.642)  12.561 (2.524)  11.416 (2.358) 
1997-98 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Market Prices  3.619 (0.569)  11.065 (2.224)  20.268 (3.308)  9.010 (2.151)  4.036 (1.337)  6.030 (2.147)  7.099 (0.395)  17.042 (2.432)  16.773 (1.472) 
UV1  3.521 (0.687)  8.812 (3.791)  17.830 (3.929)  9.977 (4.083)  3.489 (1.886)  4.650 (2.239)  6.825 (0.757)  16.067 (4.792)  17.516 (4.881) 
UV2  3.545 (0.633)  8.768 (3.602)  17.815 (3.923)  9.988 (3.919)  3.513 (1.868)  4.506 (2.041)  6.824 (0.724)  16.063 (4.781)  17.452 (3.995) 
UV3  3.402 (0.489)  9.032 (2.300)  17.846 (3.065)  9.987 (2.868)  3.597 (1.155)  4.566 (1.445)  6.824 (0.456)  16.135 (2.347)  17.737 (3.022) 
Source: Calculations based on VLSS. 
Note: Figures in the parentheses are standard deviations. The means and standard deviations of UV1 are based on the sub-sample of households for whom unit values can be 
derived.    26 
The price variables employed in each model are summarised in Table 4. Note that the group 
price for the other food category is treated as a numéraire and is thus unity for all the cases. 
These group prices are the weighted-average of the individual market prices/unit values. As 
for market prices, based on the assumption that every household within the same commune 
faces  the  same  prices,  the  commune  price  of  each  food  item  is  first  assigned  to  all  the 
households within the commune.
10 The group prices are then computed using the commune 
mean budget shares of the individual goods in the group expenditure (based on purchase data 
only) as the weights. These weighted group prices are therefore invariant within communes. 
 
Unit values are calculated as a ratio of expenditure to quantity for each individual good using 
only expenditures on purchased goods. Following Cox and Wohlgenant (1986) and Gibson 
and Rozelle (2002), outliers are identified as those that are more than five standard deviations 
away from their means
11 and replaced by the means of the nearest aggregated level of the 
geographical area. To be consistent with the group prices based on market prices, only the 
unit value of those individual items whose market price data are available is employed here. 
The  headings  used  in  the  commune  price  questionnaires  and  household  surveys  differ 
between them and across the years for some goods. This cannot really be avoided and the 
effect  has  to  be  taken  into  account  in  the  analysis.  Moreover,  the  headings  used  in  the 
household surveys are somewhat broader than those in the price questionnaires for a number 
of items. This is one of the reasons why unit values are likely to be affected by the quality 
effects. 
 
                                                 
10 When the commune price is missing, the mean price for the urban/rural sector of each region interviewed in 
the  same  quarter  is  assigned  to  the  households  in  that  commune  as  long  as  at  least  one  household  in  the 
commune purchased that particular product. This affects on average about 8.55% and 5.88% of the sample in 
1992-93 and 1997-98 respectively.  
11 About 0.26% and 0.41% of the observations are defined as outliers in 1992-93 and 1997-98 respectively.   27 
There are three versions of the price variables computed using unit values. The first two sets 
(UV1 and UV2) are constructed using household-specific unit values and budget shares. The 
resultant group prices thus vary within communes. In the case of UV1, missing group prices 
(this occurs when the household did not purchase any of the items in that commodity group) 
are left as missings. UV1 is used for Model C. The second set, UV2, is the same as UV1 
except  that  missings  are  replaced  by  the  means  of  the  nearest  aggregated  level  of  the 
geographical  area.
12 Finally,  the  last  set,  UV3,  is  constructed  using  commune  mean  unit 
values and commune mean budget shares. Hence, like the commune price data, UV3 does not 
vary within communes and used for Model Bc. Missings are again replaced by the means. 
The AIDS model cannot be estimated for the household who does not have the price variables 
for all the commodities. Since many lack data for one or two prices, it would be too costly to 
drop such observations, so the missing group prices need to be replaced by the means. 
 
It should be pointed out that because of the heterogeneous categories, the group prices would 
be as much determined by the composition of demand between items in the category as by 
any variation in prices. The use of the fixed weights across the sample reduces some of such 
effects (Deaton, 1997). The following analysis in this paper was also carried out using the 
group prices that were constructed with national and regional rather than commune mean 
budget shares as the weights. Given that the main conclusion on the robustness of Deaton’s 
method was not affected by the use of different weights, we only report the results of the 
analysis that was conducted using the commune weights for market prices and UV3 and the 
household-specific weights for UV1 and UV2. 
 
                                                 
12 For instance, if the household-specific unit value is missing, it is replaced by the commune-quarterly mean, 
and if that is missing, it is then replaced by the commune mean, and so on.    28 
It should also be emphasised that communes are not same as clusters and in the case of the 
VLSS  a  commune  consists  of  2  clusters.  Since  market  price  data  were  collected  at  the 
commune level in Vietnam, it is necessary  to assume no price variation within the same 
commune as Deaton does for the same cluster in testing Deaton’s method. However, because 
the commune size is twice as large as that of the cluster, it may be questionable to assume that 
prices are invariant within the same commune. Yet it could still be argued that the price data 
were collected at a relatively geographically disaggregated level. To limit the complexity, the 
assumption of no price variation within communes is employed for this exercise. Further, 
following  Deaton  (1990)  we  also  assume  that  households  belong  to  the  same  commune 
implies that households were located in the same commune and interviewed in the same 
quarter of the year throughout this analysis. Hence if some households were interviewed in a 
different quarter from the rest of households in the same commune, they are treated as if they 
belonged to a different commune.
13 
 
Expenditure and Price Elasticities 
 
The  following  formulae  suggested  by  Chalfant  (1987)  are  used  for  the  computation  of 
elasticities for Models A, Bh and Bc: 
 
(22)    i i i w b + = e 1          (expenditure elasticities) 
(23)    ( ) i j i ij ij ij w w b - q + d - = e       (price elasticities) 
 
                                                 
13 About 1.9% and 5.0% of the sample were surveyed in a different quarter from the rest of households in the 
same commune in 1992-93 and 1997-98 respectively. Model C was estimated without such households, but this 
did not seem to affect the main findings of the paper.   29 
One of the important issues related to the use of the linear AIDS with the Stone price index is 
how price elasticities should be computed. The above formula (23) is shown to provide a 
good approximation (e.g. Green and Alston, 1990; Edgerton et al., 1996). In our comparative 
exercise,  therefore,  equation  (23)  is  employed  to  compute  a  set  of  Marshallian  price 
elasticities. 
 
As for Model C, Deaton (1990) defines expenditure and price elasticities as equations (16) 
and (17) respectively. However, Nelson (1990, 1991) points out that these elasticities are not 
comparable with those estimated using data on expenditures and market prices. She argues 
that  while  Deaton’s  work  accounts  for  the  possible  effects  of  quality  (i.e.,  commodity 
heterogeneity)  on  price,  it  neglects  the  fact  that  it  can  also  complicate  the  definition  of 
quantity  (Nelson,  1990).  Following  her  argument,  which  is  illustrated  in  Appendix  II, 
expenditure  and  price  elasticities  for  Deaton’s  method  (i.e.,  Model  C)  are  computed  as 
follows: 
 
(24)    ( )
1 0 1 - b + i = b + = w D e eh       (expenditure elasticities) 
(25)     ( ) Q + - = - Y + =
-1 w D I I E Eh     (price elasticities) 
 
where eh and Eh are the expenditure and price elasticities of “quantity demanded”, while e and 
E are from equations (16) and (17) and Nelson (1991) calls them the elasticities of “physical 
quantity”. The differences in the elasticities between the two formulae are summarised in 
Appendix II. 
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Evaluation of Welfare Effects 
 
The  advantage  of  estimating  a  demand  system  is  not  restricted  to  obtaining  price  and 
expenditure elasticities, but allows a framework for evaluating the welfare effect of price 
changes. In order to assess the magnitude of the welfare effect, it is useful to obtain a money 
measure of welfare change, usually on the basis of the estimated expenditure function defined 
as the minimum expenditure required to reach a specified utility level at a given set of prices. 
In  this  paper,  the  welfare  effect  is  measured  as  a  second-order  Taylor  series  expansion 
approximation,  which  is  widely  employed  in  the  literature  (e.g.  Minot  and  Goletti,  2000; 
Friedman and Levinsohn, 2002; Nicita, 2004a).  
 
Given the price changes experienced by Vietnamese households between 1992-93 and 1997-
98,  the  money  measure  of  the  resultant  welfare  effect  is  evaluated  by  calculating  the 
compensating variation (CV). The compensating variation can be defined as the amount of 
money required to compensate the household after the price change so that the household 
would be as well-off as before. The compensating variation can be implicitly defined through 
the indirect utility function V: 
 
(26)    ( ) ( )
0 0 1 0 , , p x V p CV x V = +  
 
where x is household expenditure and p is a vector of prices (Deaton and Muellbauer, 1980a). 
The superscripts refer to before (0) and after (1) the price change. In terms of the expenditure 
(or cost) function e(p, u) where u is utility, equation (26) can be re-expressed as follows: 
 
(27)    ( ) ( )
0 0 0 1 , , u p e u p e CV - =    31 
 




1) = x, 
equation (27) can also be expressed as: 
 
(28)    ( ) ( )
1 1 0 1 , , u p e u p e CV - =  
 
In  other  words,  if  welfare  after  the  price  change  is  lower  than  the  initial  period,  the 
compensating variation would be positive at the new price level. This compensating variation 
can be approximated using a second-order Taylor series expansion:
14 
 
(29)    ￿ ￿￿
= = =











i i i p p w p w e e  
 
where  wi  is  the  budget  share  of  commodity  i  in  the  initial  period,  Dlnpi  represents  the 
proportionate price change of commodity i, and e*ij is the compensated price elasticity of 
commodity i with respect to the price change of j. Unlike first-order effects, second-order 
effects defined as (29) therefore takes into account household behavioural responses to price 
changes. A set of compensated price elasticities e
*
ij can be easily calculated from expenditure 
and uncompensated (Marshallian) price elasticities defined as equations (22) (23) (24) (25) 
above: 
 
(30)    j i ij ij w × e + e = e
*  
 
                                                 
14 See Friedman and Levinsohn (2002) for a more detailed derivation of the approximation.   32 
Note that equation (29) clearly indicates that the welfare effect depends on the size of price 
changes as well as the importance of a particular commodity in the household’s consumption 
basket (i.e., the size of budget shares). The compensating variation is going to be computed 
using the compensated elasticities calculated with the estimated parameters of each model for 
1992-93, and the difference in the measured welfare impact due to the use of various price 
variables will be examined. 
 
 
7.  Estimation Results 
 
This section compares price and expenditure elasticities estimated through the use of market 
price data (Model A), a direct substitution of unit values for market prices (Models Bh and 
Bc) and Deaton’s procedure (Model C) to examine the robustness of Deaton’s method. In 
addition, it looks at how the differences in the estimation of elasticities among these models 
affect the computation of the welfare effect of price changes. 
 
The  estimated  expenditure  and  price  elasticities  are  summarised  in  Tables  5  and  6.  Both 
expenditure and price elasticities computed from Model A are well determined. Meat, fish, 
fruits and dairy products are found to be luxury goods and staple food, fish and vegetables are 
relatively  elastic  in  regard  to  price  changes  in  both  years.  Minot  and  Goletti  (2000)  also 
estimate expenditure and price elasticities for Vietnam using the 1992-93 VLSS as part of 
their extensive study of the poverty impact of the rice market liberalisation. When comparing 
the figures in Tables 5 and 6 with their results, one of the most striking differences is that rice 
is estimated to be less elastic to expenditure and price changes by Minot and Goletti (2000). 
Our estimates of expenditure and price elasticities of rice are 0.623 and –0.842 for 1992-93.   33 
In  contrast,  their  expenditure  elasticities  of  rice  are  0.48  and  0.11  for  North  and  South 
respectively,  while  the  price  elasticities  are  estimated  to  be  –0.20  and  –0.38.  One  of  the 
possible explanations is that they employ per capita total expenditure instead of per capita 
total food expenditure as their expenditure variable. This implies that at least the expenditure 
elasticities in their case have to be less than those in Table 5 (i.e., less responsive to a change 
in total expenditure). If food as a whole is not very price elastic, the price elasticities are also 
likely to be less. That is what we observe in both cases. 
 
In contrast, Benjamin and Brandt (2004) estimate standard Engel curves for Vietnam over all 
panel households pooled over the two sample years to examine the food demand patterns. 
Their estimated expenditure elasticities are not directly comparable to ours due to a number of 
reasons  including  the  differences  in  the  sample  (pooled/not  pooled),  the  absence  of  price 
variables and different food categories used. It is, however, worth comparing them with those 
figures in Table 5. The expenditure elasticity of rice is estimated to be 0.49 and 0.41 for the 
urban north and urban south sectors respectively, while it is 0.64 and 0.63 for the rural north 
and rural south. Given that the majority of households reside in the rural sector in Vietnam, 
the expenditure elasticities reported in this paper appear more in line with those reported by 




                                                 
15 A similar set of expenditure elasticities was also obtained from the estimation of standard Engel curves based 
on our data set.    34
Table 5: Expenditure Elasticities 
  1992-93  1997-98 
  A  Bh  Bc  C  A  Bh  Bc  C 
Rice  0.623 (0.011)  0.832 (0.011)  0.619 (0.010)  0.553 (0.010)  0.500 (0.011)  0.708 (0.010)  0.509 (0.011)  0.461 (0.011) 
Staple  0.901 (0.042)  0.647 (0.041)  0.912 (0.043)  1.206 (0.041)  0.990 (0.046)  0.688 (0.041)  1.058 (0.047)  1.132 (0.049) 
Meat  1.457 (0.026)  0.741 (0.025)  1.435 (0.026)  1.648 (0.027)  1.425 (0.023)  0.791 (0.020)  1.399 (0.024)  1.606 (0.025) 
Fish  1.241 (0.028)  0.944 (0.028)  1.281 (0.029)  1.269 (0.030)  1.070 (0.028)  0.850 (0.025)  1.039 (0.029)  1.107 (0.030) 
Vegetables  0.921 (0.022)  0.989 (0.022)  0.913 (0.022)  0.798 (0.023)  0.823 (0.025)  0.861 (0.022)  0.798 (0.026)  0.732 (0.028) 
Fruits  1.507 (0.043)  1.209 (0.041)  1.521 (0.043)  1.496 (0.046)  1.362 (0.041)  1.093 (0.036)  1.341 (0.042)  1.324 (0.045) 
Sugar  1.217 (0.046)  0.941 (0.045)  1.249 (0.046)  1.338 (0.051)  0.970 (0.037)  0.859 (0.032)  0.953 (0.038)  1.038 (0.041) 
Spice  0.570 (0.024)  0.520 (0.023)  0.584 (0.024)  0.596 (0.027)  0.554 (0.019)  0.633 (0.016)  0.570 (0.020)  0.562 (0.021) 
Dairy  1.562 (0.063)  0.854 (0.060)  1.533 (0.063)  1.608 (0.069)  1.616 (0.061)  0.864 (0.053)  1.587 (0.062)  1.670 (0.068) 
Source: Calculations based on the VLSS. 
Note: Figures in the parentheses are standard errors. 
 
Table 6: Marshallian Own-Price Elasticities 
  1992-93  1997-98 
  A  Bh  Bc  C  A  Bh  Bc  C 
Rice  -0.842 (0.040)  -0.950 (0.034)  -0.856 (0.049)  -0.828 (0.140)  -1.008 (0.030)  -0.889 (0.025)  -0.708 (0.033)  -0.794 (0.135) 
Staple  -1.352 (0.045)  -0.971 (0.023)  -1.312 (0.047)  -1.040 (0.159)  -2.073 (0.070)  -1.021 (0.031)  -1.543 (0.065)  -1.276 (0.198) 
Meat  -0.763 (0.098)  -0.360 (0.061)  -0.659 (0.117)  -0.650 (0.339)  -0.552 (0.096)  -0.285 (0.049)  -0.500 (0.105)  -0.802 (0.243) 
Fish  -1.056 (0.053)  -0.887 (0.037)  -1.386 (0.063)  -1.489 (0.222)  -1.212 (0.054)  -0.858 (0.033)  -1.110 (0.058)  -1.162 (0.175) 
Vegetables  -1.066 (0.025)  -0.918 (0.014)  -0.966 (0.025)  -0.903 (0.084)  -1.114 (0.030)  -0.940 (0.017)  -1.020 (0.030)  -1.028 (0.086) 
Fruits  -0.915 (0.055)  -0.788 (0.036)  -0.794 (0.062)  -0.863 (0.347)  -0.916 (0.045)  -0.815 (0.031)  -1.014 (0.047)  -1.171 (0.194) 
Sugar  -0.591 (0.162)  -0.389 (0.081)  -0.356 (0.149)  -0.611 (0.380)  -0.798 (0.281)  -0.875 (0.114)  -1.293 (0.239)  -1.015 (0.232) 
Spice  -0.928 (0.045)  -0.794 (0.019)  -1.019 (0.077)  -0.732 (0.197)  -0.872 (0.056)  -0.792 (0.018)  -0.932 (0.059)  -0.675 (0.273) 
Dairy  -0.439 (0.176)  0.012 (0.132)  -0.752 (0.151)  -0.717 (0.480)  -0.604 (0.288)  -0.224 (0.122)  -0.871 (0.164)  -1.566 (0.251) 
Source: Calculations based on the VLSS. 
Note: Figures in the parentheses are standard errors. For Model C, they are obtained from 1,000 replications of the bootstrap using the commune-level data and are defined as half the 
length of the interval around the bootstrap median that contains 0.638 of the bootstrap replications. This follows Deaton (1997), but unlike Deaton who uses the interval around the 
bootstrap mean, the median is employed here as the distribution of the bootstrap replications appear to be rather skewed for some commodities. 
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Table 7: Estimation Difference (%) 
Expenditure Elasticities 
  1992-93  1997-98 
  Bh  Bc  C  Bh  Bc  C 
Rice  33.5  -0.6  -11.2  41.6  1.8  -7.8 
Staple  -28.2  1.2  33.9  -30.5  6.9  14.3 
Meat  -49.1  -1.5  13.1  -44.5  -1.8  12.7 
Fish  -23.9  3.2  2.3  -20.6  -2.9  3.5 
Vegetables  7.4  -0.9  -13.4  4.6  -3.0  -11.1 
Fruits  -19.8  0.9  -0.7  -19.8  -1.5  -2.8 
Sugar  -22.7  2.6  9.9  -11.4  -1.8  7.0 
Spice  -8.8  2.5  4.6  14.3  2.9  1.4 
Dairy  -45.3  -1.9  2.9  -46.5  -1.8  3.3 
Average  26.5  1.7  10.2  26.0  2.7  7.1 
Marshallian Own-Price Elasticities 
  1992-93  1997-98 
  Bh  Bc  C  Bh  Bc  C 
Rice  12.8  1.7  -1.7  -11.8  -29.8  -21.2 
Staple  -28.2  -3.0  -23.1  -50.7  -25.6  -38.4 
Meat  -52.8  -13.6  -14.8  -48.4  -9.4  45.3 
Fish  -16.0  31.3  41.0  -29.2  -8.4  -4.1 
Vegetables  -13.9  -9.4  -15.3  -15.6  -8.4  -7.7 
Fruits  -13.9  -13.2  -5.7  -11.0  10.7  27.8 
Sugar  -34.2  -39.8  3.4  9.6  62.0  27.2 
Spice  -14.4  9.8  -21.1  -9.2  6.9  -22.6 
Dairy  -102.7  71.3  63.3  -62.9  44.2  159.3 
Average  32.1  21.4  21.0  27.6  22.8  39.3 
Average 
(excl. dairy)  23.3  15.2  15.8  23.2  20.2  24.3 
Source: Calculations based on VLSS. 
 
In order to compare the estimates obtained from different models, the differences between the 
estimated elasticities of Model A and various alternative models (S) are calculated as follows: 
 







=   for S = Bh, Bc and C 
 
where E is a vector of elasticities (expenditure or price). The elasticities generated by Model 
A are regarded as the benchmark against which those estimated by the alternative models are 
compared. Table 7 summarises the estimation differences. 
 
The shaded areas indicate that the elasticities estimated by a particular model are smaller than   36
those  of  Model  A  (i.e.,  less  elastic).  The  averages  are  calculated  as  an  average  of  the 
differences in terms of the absolute values. As far as the expenditure elasticities are concerned, 
Table 5 illustrates that they are well determined in all the models as in Model A (see Table 5). 
However, the estimates of the elasticities vary across the models to the extent that whether the 
commodity is found to be a luxury good differs depending on which model is used. The 
differences are most evident for Model Bh where market prices are directly substituted by 
household-specific unit values. For instance, while meat, fish, fruits and dairy products are 
estimated to be luxury goods by Models A, Bc and C, Model Bh does not find them to be so 
except fruits in both periods. Table 7 confirms Model Bh’s nontrivial deviation from Model A 
by showing that the estimation generated by Model Bh deviates from that of Model A on 
average by 26.5% in 1992-93 and 26.0% in 1997-98. Model Bh estimates most commodities 
to be less elastic than Model A. Yet if market prices are substituted by commune mean unit 
values (Model Bc), the average differences become significantly smaller, down to 1.7% and 
2.7% respectively (see Table 7). In contrast, although Deaton’s procedure (Model C) reduces 
the size of the deviation of Model Bh in both periods, it still underperforms in comparison 
with Model Bc. Note that unlike Model Bh, Deaton’s procedure tends to overestimate the 
expenditure elasticities. 
 
As for the prices  elasticities, Table 6 shows the estimates of Deaton’s  procedure are less 
precisely  determined  in  comparison  with  other  models. We  also  notice  that  the  estimated 
elasticities using the alternative models differ greatly from those of Model A (see Table 7). 
This is true even for Deaton’s procedure that is designed to correct the bias arising from the 
direct use of unit values. Between Model Bh and Model C, the average difference drops only 
from 32.1% to 21.0% in 1992-93 and it actually becomes larger from 27.6% to 39.3% in 
1997-98. Even without dairy products whose elasticities are relatively poorly determined, the   37
estimates of Deaton’s procedure differs from that of Model A on average by 15.8% and 24.3% 
in 1992-93 and 1997-98 respectively. Model Bc also does not greatly reduce the estimation 
difference of Model Bh in the case of the price elasticities as shown in Table 7. While Model 
Bh uniformly underestimates the elasticities with one exception in both years, in the case of 
Models  Bc  and  C  it  is  not  so  consistent  as  to  whether  the  elasticities  are  over-  or 
underestimated in relation to Model A’s estimates. 
 
In  order  to  examine  the  possible  explanations  for  the  poor  performance  of  Deaton’s 
methodology, it is worth looking at each stage of his procedure. From the formula for price 
elasticities (equation (25)), it is clear that Q is the key parameter for determining the size of 
the elasticities. Equations (13) and (14) show that the computation of Q goes through two 
correction stages, one for measurement error and the other for quality. Hence, the impact of 
each correction on price elasticities should be examined in turn. 
 
The  first  column  of  Table  8  shows  the  diagonal  elements  of  the  matrix  Q  without  any 
correction, i.e., Q = BOLS = S
-1R where S is the variance-covariance matrix of unit values and 
R is the covariance matrix of budget shares and unit values at the commune level. This can be 
compared with the matrix Q in the second column computed after the measurement error 
correction  through  equation  (13).  Given  the  small  scale  of  the  covariances  between  the 
residuals in the budget share and unit value equations (see s01 in Table 9), the error correction 
does not change the estimation of Q considerably. This explains why the corresponding price 
elasticities are relatively similar to those without any correction, though some of the changes 
are not small proportionally. For instance, the biggest proportionate differences are observed 
for meat in 1992-93 and dairy products in 1997-98 where the elasticities change by 19.7% and 
38.2% respectively.   38
 
Table 8: Q Q Q Qii and Own-Price Elasticities (based on Model C) 
Q Q Q Qii 
  1992-93  1997-98 


















Rice  0.084  0.093  0.081  0.086  0.099  0.084 
Staple  -0.003  -0.004  -0.002  -0.011  -0.015  -0.011 
Meat  0.055  0.043  0.041  0.044  0.035  0.030 
Fish  -0.045  -0.063  -0.048  -0.018  -0.024  -0.015 
Vegetables  0.006  0.011  0.006  -0.001  -0.002  -0.002 
Fruits  0.004  0.005  0.003  -0.002  -0.007  -0.005 
Sugar  0.005  0.005  0.004  0.000  -0.002  0.000 
Spice  0.013  0.016  0.014  0.013  0.014  0.013 
Dairy  0.003  0.004  0.003  -0.002  -0.009  -0.009 
Own-Price Elasticities 
  1992-93  1997-98 


















Rice  -0.822  -0.801  -0.828  -0.789  -0.758  -0.794 
Staple  -1.064  -1.072  -1.040  -1.290  -1.390  -1.276 
Meat  -0.532  -0.637  -0.650  -0.713  -0.768  -0.802 
Fish  -1.455  -1.635  -1.489  -1.196  -1.251  -1.162 
Vegetables  -0.888  -0.815  -0.903  -1.019  -1.034  -1.028 
Fruits  -0.828  -0.790  -0.863  -1.059  -1.235  -1.171 
Sugar  -0.553  -0.587  -0.611  -1.028  -1.132  -1.015 
Spice  -0.739  -0.687  -0.732  -0.688  -0.671  -0.675 
Dairy  -0.711  -0.670  -0.717  -1.125  -1.555  -1.566 
Source: Calculations based on VLSS. 
 
Table 9: Quality Elasticities and First-Stage Variances-Covariances (based on Model C) 
  1992-93  1997-98 
  b b b b
1  s s s s01  s s s s11  b b b b
1  s s s s01  s s s s11 
Rice  ***0.040  0.0007  0.0140  ***0.103  0.0012  0.0214 
Staple  ***0.450  0.0026  0.6008  ***0.194  0.0017  0.2555 
Meat  ***0.059  0.0017  0.0242  ***0.089  0.0018  0.0206 
Fish  ***0.169  0.0027  0.0880  ***0.224  0.0013  0.0685 
Vegetables  ***0.349  0.0030  0.3523  ***0.228  0.0011  0.2094 
Fruits  ***0.377  0.0019  0.2887  ***0.331  0.0016  0.1853 
Sugar  ***0.054  0.0003  0.0489  ***0.017  0.0000  0.0107 
Spice  ***0.140  0.0022  0.2199  ***0.062  0.0010  0.1118 
Dairy  **0.031  0.0005  0.0406  0.011  0.0006  0.0361 
Source: Calculations based on the VLSS. 
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Table 10: ￿ Matrix 
1992-93 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Rice  0.940  -0.001  -0.039  -0.001  0.001  0.003  -0.022  0.016  -0.006 
Staple  0.020  0.612  0.216  0.016  -0.030  -0.302  0.001  -0.571  -0.071 
Meat  0.004  0.002  0.977  0.009  -0.002  0.005  0.018  -0.010  0.011 
Fish  -0.098  -0.007  0.059  0.802  0.011  0.005  0.034  0.030  0.018 
Vegetables  0.108  0.011  0.189  0.047  0.606  -0.148  -0.189  -0.042  0.087 
Fruits  -0.090  0.000  -0.191  0.166  0.035  0.782  0.040  0.021  0.060 
Sugar  -0.028  0.000  0.025  -0.004  0.005  0.012  0.975  -0.007  0.004 
Spice  -0.089  -0.003  -0.014  0.023  -0.001  0.041  0.089  0.828  0.050 
Dairy  0.006  0.002  0.022  0.012  -0.001  0.001  0.013  -0.011  0.986 
1997-98 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Rice  0.822  -0.007  0.003  -0.021  -0.022  0.001  -0.025  -0.031  0.044 
Staple  -0.032  0.781  -0.275  0.098  0.049  0.006  0.326  0.061  -0.078 
Meat  -0.007  0.005  0.956  0.008  0.003  0.006  0.007  0.014  -0.034 
Fish  -0.018  0.035  0.077  0.765  0.010  -0.018  0.085  -0.055  -0.069 
Vegetables  -0.009  -0.026  -0.032  -0.007  0.679  -0.011  0.200  -0.049  0.101 
Fruits  -0.147  0.066  -0.053  0.032  0.042  0.707  0.018  0.092  0.249 
Sugar  -0.007  0.001  0.008  -0.001  0.004  -0.002  0.984  -0.001  -0.009 
Spice  -0.018  0.018  -0.010  -0.013  0.010  -0.003  -0.028  0.926  -0.027 
Dairy  -0.002  0.000  0.001  0.001  0.002  0.000  0.001  0.000  0.989 
Source: Calculations based on the VLSS. 
 
Table 11: ￿ Matrix Estimated with Market Prices 
1992-93 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Rice  0.419  0.011  0.032  -0.075  -0.003  0.018  -0.133  0.034  0.061 
Staple  -0.034  0.753  0.138  -0.082  -0.101  0.005  0.232  0.062  -0.055 
Meat  -0.026  -0.006  0.292  0.045  -0.011  0.030  0.050  0.047  0.015 
Fish  -0.168  -0.001  0.174  0.182  -0.053  0.099  -0.170  0.006  0.116 
Vegetables  0.114  -0.061  0.324  -0.173  0.674  -0.034  0.080  -0.224  -0.276 
Fruits  -0.001  0.066  0.059  -0.044  0.235  0.278  0.382  -0.176  -0.128 
Sugar  -0.168  0.007  0.002  -0.052  0.049  0.014  0.321  0.049  0.028 
Spice  -0.050  0.005  -0.111  -0.008  0.003  0.150  -0.252  0.203  0.045 
Dairy  0.063  0.002  0.048  0.087  -0.043  0.032  0.086  0.044  0.507 
1997-98 
  Rice  Staple  Meat  Fish  Vegetables  Fruits  Sugar  Spice  Dairy 
Rice  0.547  0.073  0.040  -0.027  -0.036  0.000  0.167  0.052  -0.136 
Staple  0.026  0.703  -0.104  0.073  0.064  0.101  0.502  -0.103  0.357 
Meat  0.082  0.058  0.509  -0.050  -0.020  0.023  -0.340  0.010  0.109 
Fish  0.251  -0.254  0.308  0.177  -0.035  -0.013  -0.229  -0.115  0.302 
Vegetables  0.094  0.047  0.081  -0.065  0.644  0.090  0.475  0.155  0.205 
Fruits  -0.091  -0.075  0.508  0.169  -0.017  0.509  -0.961  -0.185  0.381 
Sugar  -0.064  0.026  0.079  0.007  0.031  -0.009  0.045  -0.025  0.004 
Spice  0.071  0.030  -0.007  -0.033  0.062  -0.067  -0.303  1.119  0.254 
Dairy  0.103  0.116  0.208  0.001  -0.049  0.042  -0.202  -0.026  0.205 
Source: Calculations based on the VLSS. 
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So far the matrix Q is computed using an identity matrix, instead of the matrix Y, in equation 
(14) in order to isolate the effects of measurement error by leaving the quality correction aside. 
According  to  equation  (15),  if  the  quality  elasticities b
1  were  negligible,  Y  would  be  an 
identity matrix. In the case of Vietnam, however, the quality elasticities are significant for 
almost all the commodities in both years as shown in Table 9. As a result, the matrix Y is far 
from being an identity matrix (see Table 10). As Tables 9 and 10 indicate, the quality effects 
are particularly pronounced for staple food, vegetables and fruits in 1992-93 and for fish, 
vegetables and fruits in 1997-98. In addition, although the absolute values of many of the off-
diagonals of the matrix Y are small, there are a number of cases where the figures are much 
greater than zero. In other words, unit values respond less than proportionally to market price 
changes, which implies that households do not just consume less, but they also choose goods 
of a poorer quality when facing price increases. 
 
Having identified the presence of the quality effects, the quality correction should alter the 
estimation of the matrix Q as well as price elasticities in such a way that the price elasticities 
become closer to those estimated with market prices. As noted above, however, that is not 
what we observe and Table 8 illustrates that the quality correction makes relatively small 
differences. In fact the elasticities in the third and sixth columns of Table 8 appear to be 
similar to those in the first and fourth columns that are estimated without any correction. This 
raises some concern for whether the quality effects are identified and corrected appropriately 
in Deaton’s procedure. One way of checking this is to estimate Y directly from the unit value 
equation (19b) with observable prices given that market prices are available for Vietnam. 
 
We carry out the first-stage estimation of Deaton’s procedure as before and regress the purged 
unit  values  on  the  logarithms  of  observable  market  prices.  The  re-estimated  matrix  Y  is   41
reported in Table 11. The results show that the estimation of the unit value response to prices 
in  Deaton’s  procedure  is  evidently  different  from  the  case  where  market  price  data  are 
employed. In order to measure the overall quality effects in terms of the differences from the 
identity matrix, the following measure is calculated using both matrices in Tables 10 and 11.   
 
(32)    ( ) ￿￿ - y =
i j





Given that the matrix Y consists of 81 parameters, the sum of the differences is divided by 
this number to calculate the average difference. With the matrix Y estimated using Deaton’s 
method,  this  is  calculated  to  be  0.013  and  0.011  in  1992-93  and  1997-98  respectively. 
However,  these  figures  increase  to  0.026  and  0.031  when  estimating  the  matrix  with  the 
observable market prices. Deaton’s procedure thus clearly underestimates the quality effects. 
This could partly explain why his procedure does not generate accurate price elasticities. A 
similar  finding  is  obtained  in  Brubakk  (1997),  though  not  mentioned  in  the  text.  We  re-
estimated Model C’s price elasticities using the matrix Y in Table 11 instead. The difference 
from Model A’s estimation does become smaller, from 21.0% and 39.3% to 13.8% and 25.2% 
in 1992-93 and 1997-98 respectively.
16 This questions the way the matrix Y is estimated in 
Deaton’s method. More importantly, the results highlight the need for a closer examination of 
how the quality effects are defined and evaluated in Deaton’s procedure. 
 
Another possible explanation for the poor performance of Deaton’s procedure is that Model C 
uses a different sample from that employed for the other models. For Models A, Bh and Bc, 
the entire sample is used for estimation by replacing missing market prices/unit values by the   42
mean  values  as  described  earlier.  In  contrast,  Model  C  is  run  on  the  sub-sample  of  the 
households for whom unit values can be obtained (except for the first-stage budget share 
equations that are run on the full sample). This sample difference might affect the elasticity 
estimation  and  it  is  worth  investigating  its  effects.  Model  C  is  re-estimated  by  replacing 
missing unit values with the mean values (i.e., UV2 used in Model Bh). After correcting the 
sample difference, the average differences become 22.8% and 34.3% in 1992-93 and 1997-98 
respectively that do not greatly differ from 21.0% and 39.3% reported in Table 7. Hence the 
sample difference is perhaps less of an issue in this case. 
 
Some of the assumptions made in Deaton’s methodology, such as the constant relative price 
structure  across  clusters,  may  also  be  responsible  for  the  estimation  differences.  This 
assumption is based on the composite commodity theorem and its validity was investigated in 
a superficial manner. If the theorem were valid, we would observe a constant ratio of the price 
of individual goods to the group price across communes. The ratios were first plotted across 
communes, which should result roughly in a horizontal scatter. Histograms were also obtained, 
whereby the ratio of each commune should converge to a single vertical line. In both cases, 
although  we  observed  such  an  outcome  for  some  of  the  individual  goods,  we  could  not 
confirm  the  validity  of  the  theorem  in  the  case  of  Vietnam.
17 Similar  results  were  also 
obtained from the estimation of the following equation: 
 











ln ln 1 0  
 
                                                                                                                                                          
16 If dairy products are ignored, the difference drops from 15.8% and 24.3% to 7.1% and 21.3% in 1992-93 and 
1997-98 respectively. 
17 These diagrams are not included in the paper for brevity.   43
where pic is the price of good i in commune c, and pGc is the commune price of group G to 
which good i belongs. For the theorem to be true, a1 should be zero. This was tested for all 
the goods and for most of them this null hypothesis was rejected at a 1% significance level 
(results are not reported here). Obviously, these results raise a question on the validity of the 
assumption of constant relative price structure as inherent in Deaton’s method, and highlight 
the need for further examination. However, this is beyond the scope of the current paper and 
left for future research. 
 
This section has so far examined whether Deaton’s procedure generates the estimation of the 
parameters to compute accurate price elasticities. The results did not seem to support the 
robustness of the model. This has an important implication given that the evaluation of the 
welfare impact of price changes due to various reforms relating to tax or trade requires the 
accurate knowledge of household consumption behaviour. The weak robustness of Deaton’s 
method  will,  however,  be  less  problematic  if  the  parameters  estimated  through  Deaton’s 
procedure allow us to obtain similar welfare results to those estimated with market prices. 
Hence, the final task of this paper is to calculate the welfare impact of price changes observed 
between  1992-93  and  1997-98  in  Vietnam.  We  compute  the  compensating  variation  as 
described in the previous section using the compensated price elasticities estimated by each 
model for 1992-93.  In order to calculate the real price changes between the two periods, 
prices are deflated by the monthly CPI deflators for each year to express them in January 
1993 and January 1998 price levels respectively. They are also deflated by the regional CPI 
deflators to adjust the regional and urban/rural price differences to a national average. These 
deflators  are  from  the  Vietnamese  CPI  provided  in  the  VLSS.  The  1997-98  prices  and   44
expenditures are then deflated by a factor of 1.456
18 to adjust them to January 1993 equivalent 
prices. For the computation of the compensating variation, the sample mean budget shares 
and prices are employed. 
 
Table 12: Mean Real Commodity Price Changes (%) 
  Rice  Staple  Meat  Fish  Veg.  Fruits  Sugar  Spice  Dairy 
Sample mean  31.54  8.76  2.68  -33.22  16.43  44.46  -0.47  -1.67  -8.43 
                   
Northern Uplands  15.23  11.08  2.97  -17.44  46.65  58.77  -1.77  -11.05  -11.69 
Red River Delta  30.62  3.13  8.40  -16.17  32.67  51.96  -7.95  -6.79  -0.04 
North Central  33.27  40.29  -4.26  -36.64  54.70  57.30  -10.82  -8.68  -19.20 
Central Coast  34.14  -13.07  -7.05  -35.94  -11.99  29.07  2.81  8.45  -14.58 
Central Highlands  46.56  -21.58  21.79  -25.67  -14.82  40.93  8.82  9.88  -2.25 
Southeast  45.69  9.96  5.53  -45.80  7.68  34.61  21.87  17.31  -2.41 
Mekong River Delta  35.00  14.70  2.81  -50.59  -12.52  32.99  6.77  6.17  -7.11 
Source: Calculations based on VLSS. 
 
In order to focus on the implication of the differences in the parameter estimates for the 
computation of the welfare effect, the changes in the market prices (i.e., the price variables 
used for Model A) are employed for the calculation of the compensating variation for all the 
models.  Table  12  depicts  the  price  movements  between  1992-93  and  1997-98.  The  table 
illustrates a strong price increase for rice, vegetables (in the northern regions) and fruits. The 
variation in the price changes across the space seems to indicate that the markets are still not 
well-integrated at the national level in Vietnam. It should be noted that a large reduction in the 
price of fish is likely to have been due to the different definition of fish used in the commune 
price questionnaires between 1992-93 and 1997-98. The alternative price data provided by the 
GSO, for instance, seems to suggest a strong increase in the price of seafood (see Niimi et al., 
2003). Some care is thus required when discussing the results. Note also that we assume no 
price change for the other food category for simplification.
19 
                                                 
18 This factor was derived from the GSO price indices with Vietnam average consumption weights (World Bank, 
2001). 
19 Recall that in order to calculate the price elasticity for the other food category, we need to assume some 
plausible value for the quality elasticity. Instead, we assume that the price stayed the same between the two   45
 
Table 13: Compensated Own-Price Elasticities 
  A  Bh  Bc  C 
Rice  -0.549  -0.559  -0.565  -0.568 
Staple  -1.305  -0.937  -1.264  -0.978 
Meat  -0.592  -0.273  -0.490  -0.457 
Fish  -0.933  -0.793  -1.259  -1.363 
Vegetables  -1.013  -0.861  -0.913  -0.856 
Fruits  -0.880  -0.760  -0.759  -0.828 
Sugar  -0.578  -0.379  -0.342  -0.596 
Spice  -0.899  -0.768  -0.989  -0.702 
Dairy  -0.421  0.022  -0.734  -0.698 
Source: Calculations based on VLSS. 
 
Table 13 exhibits own-price elasticities (cross-price elasticities are not reported for brevity).
20 
The elasticities from Models Bh, Bc and C deviate from those from Model A on average by 
31%, 23% and 23% respectively, which is similar to what we report in Table 7. Below we 
discuss  the  implication  of  these  differences  for  the  welfare  calculation.  The  results  are 
summarised in Table 14. 
 
Table 14: Compensating Variation at the Sample Mean 
  Using % price change for D D D Dlnp  Using difference in the log of prices for D D D Dlnp 
  CV  
(‘000 dong) 
Share of CV in 
92-93 Exp. (%) 
CV 
(‘000 dong) 
Share of CV in 
92-93 Exp. (%) 
A  83.53  11.89  63.29  9.01 
Bh  84.61  12.05  65.00  9.26 
Bc  84.44  12.02  63.90  9.10 
C  82.29  11.72  61.44  8.75 
Source: Calculations based on VLSS. 
 
The first column shows the compensating variation using the proportionate price changes for 
Dlnp in equation (29) and the second column indicates its share in the initial per capita food 
expenditure. Based on Model A’s estimation, for instance, Vietnamese households need to be 
compensated on average about 11.9% of their initial income for the price changes they faced 
                                                                                                                                                          
periods, which in effect eliminates the own- and cross-price elasticities related to this category when computing 
the compensating variation (see equation (29)). 
20 Note that they are compensated elasticities as opposed to uncompensated elasticities summarised in Table 6 
above.   46
during the mid-1990s. It is very surprising to see that Models Bh, Bc and C all generate very 
similar results to this figure despite the nontrivial differences in the price elasticity estimation 
identified in Table 13. Looking at Table 14, it does not seem to matter greatly which method is 
used  for  the  welfare  analysis  as  they  all  generate  similar  findings.  However,  a  closer 
examination reveals that for the main consumption commodity, rice, whose average budget 
share is 47% for Vietnamese households, Models Bc, Bh and C all generate the elasticity that 
is very close to the estimate of Model A. This might partly explain why all the models manage 
to reproduce very similar results to those from Model A. Yet the compensating variation is 
also estimated using the elasticities estimated from the 1997-98 data. For this period, the 
quality  elasticity  for  rice  is  found  to  be  greater  than  for  1992-93  (see  Table  9)  and  the 
deviation of the price elasticity estimated by each model from that of Model A is also larger 
(see Table 7). However, the compensating variation based on the 1997-98 elasticities is again 
found to be relatively similar for all the models (results are not reported here). 
 
A minor, but potentially important, issue should also be raised. The third column of Table 14 
reports the compensating variation using the difference in the logarithm of prices for Dlnp in 
equation (29). This clearly underestimates the compensating variation in the first column. The 
difference in the logarithm of prices is often approximated to be the proportionate change in 
prices  or  vice  versa.  If  the  differences  are  relatively  large,  this  approximation  can 
underestimate the true welfare impact. 
 
It is obviously impossible to judge the usefulness of Deaton’s procedure based on a single 
case study. However, we show that at least in the case of Vietnam Deaton’s method seems to 
be relatively robust for welfare analysis. This might be due to the fact that the differences in 
the estimated price elasticities are relatively small in absolute values, although proportionate   47
differences are large. If heterogeneity of commodities were greater, i.e., if the quality effects 
were larger, a different conclusion, nonetheless, might have been reached. Similarly, if the 
price  changes  were  much  greater,  the  difference  in  the  estimated  compensating  variation 
would have been correspondingly larger. We should also recall that the results did not confirm 
the robustness of Deaton’s method for estimating price elasticities. It can thus potentially 
provide  policymakers  with  a  misleading  estimate  of  household  behaviour  towards  price 
changes for, say, designing tax reforms. Finally, the findings seem to indicate that the use of 
commune mean unit values as a substitute for the absent market price data might perhaps be 
the second best option for researchers and policymakers. 
 
 
8.  Conclusion 
 
This paper has examined the robustness of Deaton’s method for overcoming the absence of 
market price data in demand analysis. Although his approach has widely been adopted in the 
estimation of household behavioural response to price changes, there is only a limited number 
of studies that examine whether his method allows us to derive valid price elasticities. The 
availability of both unit values and market price data in Vietnam has enabled us to compare 
the price elasticities estimated through Deaton’s procedure with those estimated with market 
prices.  The  results  revealed  that  Deaton’s  procedure  did  not  reduce  the  estimation  bias 
produced by the direct substitution of unit values for market prices. This is consistent with the 
existing studies that test the accuracy of Deaton’s procedure. One of the possible explanations 
for this unsatisfactory result appears to have been the way the quality effects were estimated 
and how they were treated in this procedure. 
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This paper has taken the analysis a step further to the existing work by computing the welfare 
impact  of  price  changes  in  order  to  assess  the  performance  of  Deaton’s  methodology  in 
welfare  analysis.  Despite  the  deviation  generated  by  Deaton’s  method  in  terms  of  price 
elasticity  estimates,  the  results  seem  to  support  the  robustness  of  Deaton’s  procedure  for 
evaluating welfare impacts. Yet at the same time, at least in the case of the Vietnamese data, a 
simple  direct  substitution  of  unit  values  for  market  prices  has  also  allowed  us  to  obtain 
relatively similar results to those generated using market price data. 
 
More  case  studies  are  obviously  required  to  make  any  conclusion  on  the  robustness  of 
Deaton’s procedure and in particular whether our findings on welfare analysis are robust in 
other  contexts.  However,  the  work  undertaken  here  at  least  raises  a  concern  over  the 
usefulness  of  Deaton’s  methodology  for  analysing  household  consumption  behaviour  in 
developing countries. By estimating expenditure and price elasticities with some bias, it can 
give policymakers misleading signals as to which commodity should be taxed. The accuracy 
of welfare analysis is also important as it is often used by policymakers to forecast the welfare 
impact of price changes that can result from trade or tax reforms so that they can formulate 
effective measures to ease any possible adverse impacts. If Deaton’s method fails to identify 
the “winners” and “losers” of the reforms correctly, any subsequent measures based on the 
analysis will not be appropriate. This can be extremely costly for developing economies with 
limited resources. Its use by policymakers should, therefore, carry a strong health warning. 
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Appendix I: Deaton’s Procedure
21 
 
Deaton (1997) uses the assumption of weak separability to incorporate quality effects into the 
utility maximisation problem. When separable groups are formed for each of M commodity 
groups, the utility function is written as: 
 
(A.1)    [ ] ) ( ),....., ( 1 1 M M q v q v V u =  
 
For a utility-maximising consumer, the cost function for group i is defined as ci(ui, pi). This 
cost function at a reference price vector can be expressed as: 
 
(A.2)    ( ) ( ) i i i i i i i i i Q p u c p u c x x = = =
0
, ,  
 
According to Deaton (1997), in this formulation group utility ui is a monotone increasing 
function of the product of quality and quantity so that overall utility is: 
 
(A.3)    ( ) M MQ Q V u x x = ,....., 1 1
*  
 
which is maximised subject to the budget constraint x. This is a standard utility maximisation 
problem and has standard demand functions as solutions written as: 
 
(A.3)    ( ) M i i i x g Q p p = x ,....., , 1  
 
                                                 
21 The description of the procedure is extensively drawn from Deaton (1990, 1997) using his notation.   54
Moreover, if the goods in i form a separable group in household preferences, there exists a 
subgroup demand function of total group expenditure and within-group prices: 
 
(A.4)    ( ) ( ) 0 , , i i i i i i i i p x f p x f q p = =  
 
where the last expression comes from using (2) in the text and the fact that demand functions 
are homogeneous of degree zero. According to the definition of quality (the expression in 
brackets of equation (3)) and equation (A.4), quality depends only on the composition of 
demand  within  the  group  (since  p
0
i  and  ki  are constant)  and  hence  on  the  ratio  of  group 
expenditure to group price. In consequence: 
 































where the term in brackets is the price elasticity of Qi with respect to pj, eij. The first term is 
closely related to quality elasticity b
1
i in equation (6), which can be expressed as follows by 
the chain rule: 
 





















= b  
 
Given that the last term on the right-hand side of (A.6) is the total expenditure elasticity of the 
group, ei, (A.5) can be re-expressed as: 
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(A.7)    i ij i
j







Equations (A.5) and (A.7) show that the effects of price on quality operate as income effects. 
In other words, an increase in the group price depresses group demand through the group 
price elasticity and it is this fall in demand that generates the change in quality (Deaton, 
1988). Further, given (4) and (A.7), the price elasticity of the unit value, or the parameter yij 
in (6) is defined as: 
 
(A.8)    i ij i ij ij e e b + d = y
1  
 
which is also shown as equation (15) in Section 3. 
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The reason why unit values reflect the quality of different goods within the commodity group 
is that commodities are usually subject to some degree of aggregation (Deaton, 1988). In a 
similar  manner,  Nelson  (1991)  relates  the  issue  of  quality  to  aggregation  theory,  where 
controlling  for  “quality  variation”  is  in  principle  equivalent  to  the  problem  of  grouping 
individual goods, defining the composite commodity quantities and defining corresponding 
composite commodity prices. A problem occurs because a simple sum of physical quantities 
is not a theoretically well-justified measure of aggregate quantity and can potentially be a 
misleading measure of demand when goods are heterogeneous (Nelson, 1991). Deaton (1988) 
leaves  the  formulation  of  aggregating  individual  goods  (equation  (1))  rather  general.  For 
instance, it can be done in terms of calories instead of weights. A problem with this method is 
that if the goods in the commodity group are heterogeneous, we could estimate not just one 
elasticity  of  physical  quantity,  but  as  many  physical  quantity  elasticities  as  there  are 
dimensions in which to measure the good (Nelson, 1990). 
 
Deaton’s simple aggregation method is not a problem if consumers care only about the total 
physical quantity and not about its composition (i.e., if goods are homogeneous), and thus the 
quality issue could be ignored. Yet the whole purpose of Deaton’s procedure is to correct for 
the quality effects that arise from commodity heterogeneity. One way of getting round this 
problem is to assume that preferences are weakly separable and within-group preferences are 
homothetic.  This  is  obviously  too  restrictive  (Nelson,  1991).  On  the  other  hand,  Nelson 
(1991) points out that according to the composite commodity theorem, if a group of prices 
                                                 
22 See Nelson (1990, 1991) for more detailed discussion.   57
moves in parallel, then the corresponding group of commodities can be treated as if they were 
a single good (Deaton and Muellbauer, 1980a). Indeed Deaton (1988) implicitly makes use of 
the Hicks’ composite commodity theorem (Hicks, 1936) to address the quality issue on the 
price side, whereby the assumption of the constant relative price structure across clusters is 
employed (see equation (2)). Given that this restriction on relative prices is already employed 
in Deaton’s methodology, Nelson (1991) argues that simply adding one additional step to 
Deaton’s  procedure  allows  us  to  obtain  price  and  expenditure  elasticities  of  quantity 
demanded, which are more comparable with the more common type of elasticities estimated 
using data on expenditures and prices. This can be done as follows. 
 
By the Hicks composite commodity theorem, a composite commodity Q
*
ihc is defined as: 
 
(A.9)    ihc i ihc q p Q × = 0 *  
 
which is the sum of physical quantities qihc weighted by their corresponding constant relative 
prices p
0
i. Its demand function can then be defined as: 
 
(A.10)   ( ) Mc c hc ihc ihc x g Q p p = ,....., , 1
*  
 
where xhc is the household’s total expenditure and pic is the price level of the commodity 
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From equations (A.9) and (A.11), the Hicksian aggregate Q
*
ihc can thus be expressed as a 
product of quality xi and physical quantity Qihc. As a result, the elasticity of demand for the 
Hicksian  composite  commodity  can  be  computed  as  the  sum  of  the  quality  and  physical 
quantity elasticities derived by Deaton (Nelson, 1991): 
 
(A.12)   ( )
1 0 1 - b + i = b + = w D e eh       (expenditure elasticities) 
(A.13)    ( ) Q + - = - Y + =
-1 w D I I E Eh     (price elasticities) 
 
where eh and Eh are the expenditure and price elasticities of “quantity demanded”, while e and 
E in equations (16) and (17) are those of what Nelson (1991) calls “physical quantity” as 
outlined in Section 6. 
 
Nelson (1990) calculates elasticities of physical quantity and of quantity demanded for the 
United States and Cote d’Ivoire. She shows that the use of physical quantity measures can be 
misleading particularly when commodity heterogeneity is nontrivial, which is the case for the 
United  States.  The  precision  of  her  price  elasticity  estimates,  however,  is  not  entirely 
satisfactory. 
 
Table A.1 reports the expenditure and price elasticities of physical quantity (Deaton’s formula 
(D)) and of quantity demanded (Nelson’s formula (N)) as well as their differences in the case 
of Vietnam. The estimates computed using Nelson’s formula are the same as those reported in 
Tables 5 and 6 in Section 7. The results show that Nelson’s formula makes both elasticities 
more elastic. Given that it is clearly the quality effect that generates any difference between 
these  two  formulae  in  both  expenditure  and  price  elasticities  (see  equations  (A.12)  and 
(A.13)),  the  size  of  the  differences  is  similar  in  both  cases  and  also  coincides  with  the   59
magnitude of the quality effect of each food category (see Table 9). Regarding the estimation 
difference from Model A estimated with market prices, Nelson’s formula reduces the bias 
more  than  Deaton’s  formula.  Recall  that  Table  7  shows  that  the  expenditure  and  price 
elasticities  estimated  by  Deaton’s  approach  differ  from  those  estimated  by  Model  A  on 
average by 10.2% and 21.0% respectively in 1992-93 and by 7.1% and 39.3% in 1997-98. If 
we  used  Deaton’s  formula  for  the  computation  of  elasticities,  the  expenditure  and  price 
elasticities would differ more, on average by 17.5% and 31.4% in 1992-93 and by 15.6 and 
44.8% in 1997-98 instead. This seems to support Nelson’s argument. 
 
Table A.1: Elasticities of Quantity Demanded and Physical Quantity 
Expenditure Elasticities 
  1992-93  1997-98 


















Rice  0.513  0.553  7.8  0.358  0.461  28.8 
Staple  0.756  1.206  59.5  0.938  1.132  20.7 
Meat  1.588  1.648  3.8  1.517  1.606  5.9 
Fish  1.100  1.269  15.4  0.884  1.107  25.2 
Vegetables  0.449  0.798  77.7  0.504  0.732  45.2 
Fruits  1.119  1.496  33.7  0.994  1.324  33.2 
Sugar  1.283  1.338  4.3  1.021  1.038  1.7 
Spice  0.456  0.596  30.7  0.501  0.562  12.2 
Dairy  1.577  1.608  2.0  1.659  1.670  0.7 
Marshallian Own-Price Elasticities 
  1992-93  1997-98 


















Rice  -0.768  -0.828  7.8  -0.616  -0.794  28.9 
Staple  -0.652  -1.040  59.5  -1.058  -1.276  20.6 
Meat  -0.627  -0.650  3.7  -0.757  -0.802  5.9 
Fish  -1.290  -1.489  15.4  -0.928  -1.162  25.2 
Vegetables  -0.508  -0.903  77.8  -0.707  -1.028  45.4 
Fruits  -0.646  -0.863  33.6  -0.879  -1.171  33.2 
Sugar  -0.587  -0.611  4.1  -0.999  -1.015  1.6 
Spice  -0.561  -0.732  30.5  -0.601  -0.675  12.3 
Dairy  -0.703  -0.717  2.0  -1.556  -1.566  0.6 
Source: Calculations based on VLSS. 
 
It should be pointed out that if the assumption of the fixed relative price structure across 
communes is invalid, the Hicks composite commodity theorem cannot be applied and hence   60
the treatment of the quality issues described so far is no longer appropriate. Nor is Deaton’s 
procedure valid. The validity of this assumption was investigated in a superficial manner and 
the  results  in  fact  did  not  support  this  (see  Section  7).  As  noted  in  the  text,  further 
examination is necessary, but will be left for future research. 
 